Introduction
This paper examines if it is possible to manage a firm in a more environmentally sound manner and outperform firms who operate in a less environmentally sound manner. There is much speculation regarding the costs of being environmentally responsible, that any effort not directed to the bottom line is costly, and unlikely to be embraced by the stakeholders, particularly investors who may have a short term horizon. Companies must perform in the short term financially but hope to operate in the long term when costs of environmental irresponsibility are more likely to arise. We examine Fortune 500 firms in the health care sector to investigate the impact of environmentally sound management on earnings per share.
Literature Review
A number of studies have examined whether environmentally sound management can strengthen the bottom line utilizing a variety of measures of both environmental behavior and firm performance. Some use the Dow Jones Sustainability Index (DJSI) as firms included in the index have to adopt a number of sustainability practices as ratified by the index. Lopez et al. (2007) matched 55 firms that initially joined the DJSI with comparable firms not in the index. They found that initially the implementation of the sustainability had a negative impact on the performance indicators. Their results also show that over time these differences diminish. Ameer & Othman (2012) selected the top 100 firms from a universe of 3,000 firms, ranked on the company's record on sustainability. The firms were then matched with others of similar size (within 10% of total sales) and in the same industry who were not ranked as sustainable and these made up the control group. The study used return on assets, profit before taxation and cash flow from operations as measures of financial performance. Based on these measures the study found that overall the more sustainable firms had better and increasing financial performance from 2006-2010. Despite these positive findings, one may still ask whether the sustainably ranked firms benefited from sustainable practices or overall enlightened management.
Some ambiguity arises from the measure used to determine the level of corporate environmental performance (CEP). Often this measure includes the firm's policy approach without a measure of the success of the policy. For example, in order for a company to be in the DJSGI, they must follow sustainability practices that relate to innovation, governance, shareholders, leadership, and society. According those who constructed the index, (Knoepfel, 2001 ) input sources for the DJSGI consist of "responses to the corporate sustainability questionnaire, submitted documentation, policies and reports and publicly available information."
In a meta-analysis based of 71 studies, Dixon-Fowler, Slater, Johnson, Ellstrand and Romi (2013) examine the relationship between (CEP) and corporate financial performance (CFP). Many studies find a positive relationship between CEP and CFP and Dixon-Fowler et al. (2013) attempt to identify the underlying causes of this relationship. They compare firms that pursue proactive strategies to firms that pursue reactive strategies. A proactive firm is one that engages in environmental measures beyond what is required by governmental regulations such as process redesign. A reactive firm implements environmental controls to meet the required regulations such as end of the pipe controls. "Firms appear to benefit similarly, in terms of financial performance, from pursing either proactive or reactive initiatives." (Dixon-Fowler et al., 2013) The result that firms benefit similarly whether they are proactive or reactionary in implementing their environmental strategy seems unusual. If there is any real benefit to being green then it seems that the firm that implements a change sooner will have greater benefits. The only time this might not be the case is if there is a regulatory requirement for an end of the pipe control. End of pipe controls are emission reduction technologies that are applied at the end of the process such as the catalytic converter on your car or an electrostatic scrubber that removes particulates from the emissions before being released into the environment.
Dixon-Fowler et al. (2013) also compared large versus small firms, public versus private firms, and US versus international firms. In these comparisons they found that small firms benefit more than large. There was no appreciable difference in the CFP impact between public and private firms. They also found that international firms do not benefit to the extent that U.S firms do. Dixon-Fowler et al. (2013) also looked at some of the methodological issues and found that the choice of CEP measure doesn't create a significant difference in the relationship with CFP.
In this paper we use a measure of CEP that is outcome based, avoiding reporting bias that might arise in measures such as those used by DJSI. By using the Environmental Impact Score (EIS) produced by Trucost, we rely on a quantitative measure of environmental performance. The EIS is based on over 700 metrics including greenhouse gas emissions, water use, and solid waste disposal. Newsweek incorporated this EIS in their annual composite Green Ranking of the top 500 US companies.
On September 14, 2010 Trucost's unique methodology and assessment received a U.S. Patent for their "method and system for calculating an environmental score for a business unit". Standard & Poor's selected Trucost and its comprehensive methodology to evaluate companies for their S&P US Carbon Efficient Index which tracks around 350 companies selected for their carbon efficiency. As a measure of actual environmental impact we find that Trucost's quantitative, standardized ranking is a valid measure based on the use of publically available environmental data whenever available, and a rigorous input-output model that tracks impact through the supply chain.
Hypotheses
Focusing the research on a single US industry using a metric that measures actual environmental impact for a specific time period eliminates many of the confounding variables that lead to some of ambiguous results observed in the literature. At a point in time one would expect that a firm with a higher EIS is more likely to be proactive, being an early adopter or developer of techniques or practices which reduce the firm's environmental impact.
Using regression analysis, we measure the extent to which Earnings per Share are a function of environmental impact, taking into account control variables for risk and reward. If practicing sustainable environmental policies is good for the bottom line, we expect b 1 to be positive and significant, controlling for the risk, reward characteristics of the companies in the health care industry. The control variables help "estimate the 'pure' effect of some explanatory variable on the dependent variable" the additional explanatory variables allow us "to control as many other effects as possible" (Weber, 2008) .
Data
The literature review discusses the Trucost ranking which we use for our environmental impact ranking.
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Earnings per Share (EPS) is one of the most widely used and important metrics used to indicate a company's profitability and financial strength. EPS is called the bottom line, denoting that, of all the items on the income statement, it is the most important. It captures both the revenues generated and the costs incurred during the reporting period (Weston & Scott, 2005) .
Control Variables:
Return on Assets (ROA) tells an analyst how much profit a company generates for each $1 of assets. It is a good indicator of the capital intensity of a company. For example, railroads and steel mills are capital intensive however financial services and software companies usually do not have large investments in assets. ROA measures the relationship between all of a firm's assets (shareholders equity and borrowed funds) to its earnings. It may be considered one of the strongest tests of return to stockholders.
Beta is a measure of volatility or systemic risk associated with a stock or group of stocks in comparison to the market as a whole. It may be thought of as the tendency of the returns on a stock to be affected by swings in the general market. A stock with a Beta equal to 1 will move with the market, less than 1 the price will not fluctuate as widely as the market and a stock with a Beta greater than 1 will be more volatile than the market as a whole.
(Investopedia.com)
Of the US Fortune 500 firms, 49 firms are categorized as health care industry; these 49 firms are ranked by Trucost for their environmental impact. There are essentially three types of firms in the health care industry classification. Approximately one-fifth of the firms in the group are insurance and managed care firms or firms that provide management services. The top 6 Environmental Impact Scores belong to these companies. Compared to the other types of firms in the industry group this is mainly office work and relatively clean.
The largest group of firm, approximately three-fifths of the sample is manufacturing firms who produce pharmaceuticals, medical instruments, implants and other devices used in health care delivery or directly by patients. A number of these firms are also involved in the research and development of their products. The manufacturing firms as a group has the lowest Environmental Impact Scores in the health care category as might be expected given that they are involved in producing goods that use chemicals, plastics, metals and other resources. In producing goods to improve people's health, they do not necessarily improve the environment's health.
Between the insurers and the manufacturers are the firms who support the industry either through distribution or support services like technology tools and consulting. The distribution firms sell and deliver either pharmaceuticals or medical supplies of all types to hospitals and other health providers or directly to the patient. These firms generally fall between the insurance companies and the manufacturers in terms of their EIS.
The descriptive statistics for the population studied follow. While the EIS for all the 500 firms examined ranged from 88.5 to a low of 0.2. For the firms in the health care industry their EIS's are not that divergent, ranging from 46.9 to 86.9 with a standard deviation of 9.77, even though there are several different types of firms within this industry.
Results
Initially we investigate the relationship between EPS and EIS of the firm by running a regression analysis, with ROA and Beta as control variables. The EPS model had a slightly increasing variance for larger values and the function was not quite linear. In order to correct for this we regressed the independent variables on the natural log of EPS. The regression results are shown below. 
The EIS variable is positive and significant. An adjusted R 2 = 0.391 is quite respectable for cross-section data and the coefficients are all significant at the 99% level for ROA (as expected for the control variable) and EIS and Beta. The constant is significant at the 95% level. With this specification, the variables all have the expected signs and the residuals are normally distributed.
The differences in the EIS based on the type of firm made us worry that these results were influenced by the fact that the insurance companies had higher EIS in general. To test this we used a dummy (ins) for the insurance firms. The regression results for this formulation are below. 
***significant at the 99% level, **significant at the 98% level, *significant at the 95% level
The insurance dummy is not significant. The other coefficients are still all significant and the size of the coefficients didn't change much form the earlier specification. In addition, the adjusted R 2 = 0.388 meaning the addition of the dummy variable failed to add to the explanation of the natural log of EPS. Therefore the results are robust and not dependent on the type of firm in the health care industry.
Analysis
It is useful to get a feel for the effect on EPS of an improvement in the EIS of the average firm. The average Trucost EIS of the health care industry is 66.1. A 1 unit increase in the EIS to 67.1 will result in a 3.95% increase in the EPS of the firm. With the average EPS at 3.22% improving the EIS 1 unit will cause the EPS to increase to 3.35%. More vividly a 5 unit increase in EIS from 66.1 to 71.1 will result in a 20.6% increase in EPS from 3.22% to 3.88%.
Discussion
These results support the hypothesis that the firm's environmental management has a positive impact on the earnings per share. Furthermore, This rough ordering of the EIS by type of firm did create some concern about the results so we ran an additional regression that added a dummy variable for the insurance companies. The insurance dummy was not significant and the coefficients and significance levels of the other explanatory variables were not affected by the insurance dummy.
While as a group the manufacturing firms have a larger impact on the environment than the other firms involved in health care, many of them are working hard to reduce their environmental impact and are seeing the results of these efforts in direct cost savings such as waste reduction and a corresponding improvement in their bottom line.
Conclusion
The benefit to the firm of reducing its environmental impact is significant for the health sector. The 49 firms who were selected for their financial performance were then evaluated by Trucost and scored based on their environmental impact. Trucost specializes in quantitative measures of environmental performance; the Environmental Impact Score they created examines information on over 700 metrics including: greenhouse gas emissions, water use, and solid waste disposal. When these health care firms improve their environmental impact score by 1%, we expect their earnings per share to increase by a 3%. The environmental bottom line improves the financial bottom line.
